UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
* WASHINGTON, D.C. 20460

July 27, 2000

OFFICE OF THE ADMINISTRATOR
SCIENCE ADVISORY BOARD

EPA-SAB-EEAC-00-013

The Honorable Carol Browner

Adminigtrator

United States Environmenta Protection Agency
401 M Street, SW

Washington, DC 20460

Subject: An SAB Report on EPA’s White Paper Valuing the Benefits of Fatal
Cancer Risk Reduction

Dear Ms. Browner:

This Report on the Environmenta Protection Agency’s (EPA’s) white paper on possible
approaches to Valuing the Benefits of Fatal Cancer Risk Reduction was developed by the
Environmental Economics Advisory Committee (EEAC) of the Science Advisory Board (SAB) in
response to a charge received from the Agency during January 2000 (attached). The review was
carried out in ameeting held on February 25, 2000.

Asisdescribed in detail in the full report, the Committee' s generd conclusionisthat estimates
of the value of agatigticd life (VSL) derived from wage-risk tradeoff sudies should not be taken as
precise estimates of the value of reducing the risk of fatal cancers, because of differencesin the nature
of the risks being valued and in the socio-economic characterigtics of the affected populations, and
because of various sources of uncertainty. In the judgment of al but one member of the Committee,
however, thereisnot at present a sufficient theoreticad and empirica basis for making most of the
Agency’ s suggested quantitative adjustments to the wage-risk-based V SL to account for these
differences.

Despite limitations of the VSL estimates, these seem to offer the best available basis at present
for consdering the vaue of fatal cancer risk reduction. We therefore recommend that the Agency



continue to use awage-risk-based VL asits primary estimate, including appropriate sengtivity
anadyses to reflect the uncertainty of these estimates.

The Committee wishes to commend EPA for taking the steps necessary to develop systematic
and credible approaches to improved vauation of the benefits of fatal cancer risk reduction. The
EEAC isaware of no other Agency or Department of the Federa government that has taken such
initiative.

We look forward to continuing to work with you and the Agency on the important set of issues
that are addressed in EPA’ s white paper, Valuing the Benefits of Fatal Cancer Risk Reductions and
to receiving your response to this report.

Sncerdy,
Dr. Morton Lippmann, Dr. Robert N. Stavins, Chair
Interim Chair Environmenta Economics Advisory
Science Advisory Board Committee
Science Advisory Board



NOTICE

This report has been written as part of the activities of the Science Advisory Board, a public
advisory group providing extramurd scientific information and advice to the Adminigrator and other
officids of the Environmenta Protection Agency. The Board is structured to provide balanced, expert
assessment of scientific matters related to problems facing the Agency. Thisreport has not been
reviewed for approva by the Agency and, hence, the contents of this report do not necessarily
represent the views and policies of the Environmental Protection Agency, nor of other agenciesin the
Executive Branch of the Federal government, nor does mention of trade names or commercia products
condtitute a recommendation for use.

Digtribution and Availability: This Science Advisory Board report is provided to the EPA
Adminigtrator, senior Agency management, gppropriate program staff, interested members of the
public, and is posted on the SAB website (www.epa.gov/sab). Information on its avalability isaso
provided in the SAB’s monthly newdetter (Happenings at the Science Advisory Board). Additiona
copies and further informéation are avalable from the SAB S&ff.
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1. EXECUTIVE SUMMARY AND CONCLUSIONS

The Environmenta Economics Advisory Committee (EEAC) of the EPA Science Advisory
Board (SAB) reviewed the Agency’ s white paper entitled Valuing the Benefits of Fatal Cancer Risk
Reduction (EPA, 2000a) during a meeting held on February 25, 2000, in response to arequest
received from EPA that is contained in its charge (EPA, 2000b). This request follows the SAB’s
review of EPA’s Guiddines for Preparing Economic Andysis, that we reported on in September 1999.

In the EEAC' s September 1999 report, we stated: “Economics, like any scholarly discipline, is
condantly changing. Environmental economics, areatively young branch of the discipline, has
experienced particularly rapid growth. New areas of the literature continue to emerge, and existing
areas change and expand. Hence, despite the Committee’ s generdly positive assessment of the revised
Guidelines, we urge EPA to carry out new reviews every two to three years.” The current review of
EPA’ swhite paper isanaturd extensgon of our previous review, since the topic that is covered in detall
in EPA’ s white paper is one which was treated only very generdly in the Agency’ s draft Guideines.

Benfit-Cogt anadlyss (BCA), as described in the Agency’ s Guiddines, is not the only anaytical
tool nor is efficiency the only appropriate criterion for socia decison making. But it isimportant to
carry out such andyses in an unbiased manner, with as much precison as possible, given the typicaly
imprecise nature of the required judgments and the inevitable uncertainties associated with diciting such
judgments. The vauation of the benefits of fatd cancer risk reductions raises a set of difficult andytica
issues regarding the potentia use of empiricaly derived estimates of the value of agatigticd life (VL)
inlieu of direct measures of the value of a datigticd cancer fatdity.

The Committee’ s generd conclusionisthat estimates of the vaue of adatidicd life (VL)
derived from wage-risk tradeoff studies should not be taken as precise estimates of the value of
reducing the risk of fata cancers, because of differencesin the nature of the risks being vaued and in
the socio-economic characteristics of the affected populations, and because of various sources of
uncertainty. It isthe judgment of dl but one member of the Committee, that, on the bads of the current
literature, the only risk characterigtic for which adjustments to the VSL can be made isthe timing of the
risk. Other risk-related adjustments suggested in the white paper are not adequately supported by the
literature. With regard to population characteristics, the Committee believes that it can be gppropriate
to adjust the vaue of projected statisticd lives saved in future yearsto reflect higher incomesin those
years, but not for cross-sectiona differencesin income. Thus the Committee does not believe that the
current literature supports adjustments to the VSL for differencesin age, hedth satus, or risk averson.
Any gppropriate adjustments that are made for timing and income growth should be part of the
Agency’s main analyss while any other proposed adjustments should be accounted for in the sengitivity
andysis recommended by the Committee.



Despite limitations of the VSL estimates, these seem to offer the best available basis at present
for consgdering the vaue of fatal cancer risk reduction. We therefore recommend that the Agency
continue to use awage-risk-based VL asits primary estimate, including appropriate sengtivity
anadyses to reflect the uncertainty of these estimates.



2. INTRODUCTION

The Environmental Economics Advisory Committee was requested to review EPA’swhite
paper Valuing the Benefits of Fatal Cancer Risk Reduction. EPA’s concerns are reflected in the
charge which requests the Committee to comment on the following:

1.

Does the white paper accurately describe the empirical economic literature relevant to
the benefit transfer issues that ensue when using the Vaue of a Statisticad Life (VSL)
literature to estimate the Vdue of a Statistica Cancer Fatdity (V SCF) in a benefit-cost
andyss?

Does the white paper present the important risk and demographic factors that can
affect benefit transfer approaches that use VSL estimates for VSCF?

Does the white paper accurately describe attemptsin the economic literature to
messure V SCF directly?

There are two numeric case sudies of environmental cancer risks developed for the
white paper. Each presents risk assessment information that forms the basis for
quantifying the number of datistica cancer fatdities that will be reduced asa
consequence of a hypothetica proposed environmentd policy. The case sudies are
then used to illustrate the outcome of using direct measures of the V SCF and benefit
trandfer adjustmentsto VSL estimates in order to cdculate the V SCF.

a Which of the va uation approaches applied to the case sudy designated as
ALPHA arevdid to use? Does this case sudy omit any credible dternative
protocols for vauing reductionsin fatal cancer risks for benefit-cost andyses of
environmenta programs?

b. Which of the valuation approaches gpplied to the case study designated as
OMEGA are vdid to use? Does this case study omit any credible dternative
protocols for vauing reductions in fatal cancer risks for benefit-cost analyses of
environmenta programs?

Which economic methods illustrated with the case studies, or additiona methods
identified by the Committee under charge questions 4.a and 4.b, serve as credible
protocols for the Agency to use in representing quantitative data, quditative information,
and sengitivity anadlyses for the economic vaue of reduced fata cancer risks reported in
benefit-cost analyses?



During its discussons, the Committee reached the conclusion that it was neither appropriate nor
necessary to respond to questions 4a or 4b above, because those questions focus on illustrative
examples that were intended to clarify points made by the Agency in its White Paper. All of the points
illustrated by the cases were covered by the Committee' s discussions and are addressed in response to
charge questions 1 through 3. For the same reason, it was decided not to address Question 5, as
originaly written, Since it refers back to questions 4aand 4b. However, the mgor thrust of the
question isimportant, and so the Committee included arevised verson in alarger set of additiond
questions that it perceived as meriting attention (new numbering below pertains to those questions
added to the charge by the Committee):

4, Are current methods of estimating cancer cases avoided by regulations consstent with
@ fundamentd principles of benefit-cost andyss, and
(b) existing benefit-cost practice for non-cancer hedth effects?

5. In vauing the hedth benefits of environmentd regulation should mortdity be vaued
separately from morbidity?

6. Should appropriate (non-cancer) adjustments be gpplied to al effects (not just cancer)
when we vaue the risk reductions associated with environmenta regulation?

7. How does adaptation enter the valuation methods proposed by EPA? Doesit?
Should it? How is adaptation integrated with risk assessment?

8. What advice can the EEAC provide to EPA of ways to improve, in the short term, the
information the Agency develops and uses regarding economic vauation of fata cancer
risk reductions?

Before turning to our specific responses to this set of questions, the EEAC wishes to commend
EPA for taking the steps necessary to develop systematic and credible approaches to improved

vauation of the benefits of fatd cancer risk reduction. The EEAC isaware of no other Agency or
Department of the Federa government that has taken such initiative,

3. SPECIFIC RESPONSES TO CHARGE QUESTIONS

The Committee’ s specific commentsin response to the fina Charge are organized into eight
sections, one for each of the eight (revised) charge questions.

3.1 Value of Statistical Life Relativeto Value of Statistical Cancer Fatality Estimates



EPA Charge Question 1. Does the white paper accurately describe the empirical
economic literature relevant to the benefit transfer issues that ensue when using the VSL
literature to estimate the VSCF in a benefit-cost analysis?

The white paper discusses four sets of risk characteristics that are relevant to valuing a
datistical cancer fatdity: (1) timing, (2) morbidity, fear and dread, (3) voluntariness and controllability,
and (4) the public nature of the risk reduction. Recommendations are made, based on the literature, to
adjust the VSL for each of these characteristics when estimating the VSCF. The white paper dso
discusses four population characterigtics that may be relevant to valuing a statistical cancer
fatality—income, risk aversion, age, and hedth satus.

All but one member of the EEAC believe that, on the basis of the current literature, the only risk
characterigtic for which adjustments to the VSL can be made is the timing of therisk. The adjustments
suggested in the white paper for other risk characteristics are not adequately supported by the
literature. With regard to population characteristics, the Committee believes that it is appropriate to
adjust the vaue of projected datistica lives saved in future yearsto reflect higher incomesin those
years, but not for cross-sectiond differences in income, because of the sengtivity of making such
digtinctions. More research is needed on the effects of age on WTP to reducerisk of death. The
Committee does not believe that the current literature supports adjustments to the VSL for differences
in hedlth Satus or risk aversion.

3.1.1 AdjustingtheVSL for Risk Characteristics
3111 Timing

The white paper correctly states that there is evidence in the literature that individuas discount
future hedth effects at rates which broadly reflect market interest rates. The paper suggests that when
risk reductions are brought about in the future by current policy initiatives (thet is, after alatency
period), they can appropriately be discounted to the present at the same rate asis used to discount
other future benefits and costs. The Committee agrees with this judgment.

3.1.1.2 Morbidity, Fear, and Dread

The Committee supports the principle that the morbidity, fear, or dread associated with cancer
isavaid component of the cogt that individuals attribute to the incidence of cancer. Thus, in principle,
the value of reductionsin cancer risks should include both the value of the reduced risk of death and the
vaue of reduced risk of the morbidity, fear, and dread that precedes the death incident. To the extent
that cancer victims typicaly suffer greater morbidity, fear, or dread than the victims of the causes of
degth involved in VSL studies, it would be gppropriate to attach a“ cancer premium” to the value of an
avoided death from cancer. The Committee finds, however, that existing sudies provide little reliable



information as to the magnitude of this premium, and concludes that until better information becomes
available, it is best not to assgn such a premium.

The white paper cites studies by Savage (1993) and by Jones-Lee, Hammerton, and Philips
(1985) as evidence that people are willing to pay a* cancer premium” to avoid fatal cancersrelaive to
other fatal risks. The paper cites a suggestion from Revesz (1999) that the VSL for an immediate
fatality be adjusted by “at least afactor of two” to capture the morbidity, fear, and dread associated
with cancer.

The Committee disagrees with this suggestion for two reasons. Firs, the articles by Savage
and Jones-Lee et d. do not measure individuals willingness-to-pay (WTP) to avoid fatal cancer; hence
they cannot be used to justify the proposed adjustment. Jones-Lee et d. ask respondentsiif they could
reduce deaths from one of three causes — motor accidents, heart disease and cancer — by 100
persons annually, which cause would they sdlect? The respondent is then asked how much he or she
would pay for this reduction. This question measures WTP to reduce risks to others aswell asto
onedf, whereasthe VSL vaues private risk reductions. Similarly, the Savage article does not dicit
private WTP but asks the respondent to alocate $100 among “commercid airplane accident research,”
“household fires research,” * automobile accident research,” and “stomach cancer research.” Second,
the gppropriate way to determine whether a* cancer premium” isrequired isto vaue reductionsin the
risk of afata cancer directly. Thereisonly one study (Magat et d. 1996) that has attempted to value
reductionsin fatd cancer risk directly. For the case of fata lymphomasit suggests that no cancer
premium iswarranted. Clearly, further research iscaled for inthisarea. The Committee believes that
until empirical work clearly establishes the value of this premium, it is best not to attempt to apply one.

3.1.1.3 Voluntariness and Controllability

The white paper cites astudy by Cropper and Subramanian (1999) (asinterpreted by Revesz
(1999)) to justify multiplying the VSL by afactor of two for risksthat are involuntary and difficult to
control. For reasons explained below, the committee does not believe that any such adjustment in
warranted by the Cropper and Subramanian study. Cropper and Subramanian attempted to study the
importance of quditative risk characterigtics (such as voluntariness and controllability) in explaining
peopl€ s choices among life saving programs. One measure of the importance of voluntariness used in
the sudy is how many more lives must be saved by a program that controls a voluntary risk, relaive to
aprogram that controls an involuntary risk, to make the median respondent in the survey indifferent
between them.

Revesz notes that in Cropper and Subramanian’s paper, a program to control radonin one's
home (avoluntary risk) must save gpproximately twice as many lives as a program to control pesticide
resdues on fruit (an involuntary risk). The reason for this result is not, however, differencesin the
voluntariness of the risks controlled by the two programs. Voluntarinessis not a gaidticaly sgnificant
predictor of program choice in Cropper and Subramanian, and controllability is only weskly sgnificant.



Holding dl other factors other than voluntariness and controllability congtant, the difference in these two
variables requires that the radon program save only 1.07 times more lives than the pesticide ban. The
example therefore does not support the adjustment proposed in the white paper.

3.1.1.4 Publicv. Private Nature of the Risk (Altruism)

The white paper notes that reductions in cancer risks often benefit many people smultaneoudy.
This raises the question “If Smith cares about Jones, should Smith’s willingness to pay to reduce
Jones s risk of cancer be added to Smith’s WTP to reduce his own risk of cancer? The white paper
correctly explainsthat it should not if Smith cares about Jones but respects Jones s preferences. The
white paper then goes on to cite empirical estimates of dtruistic WTP.

The EEAC bdieves that the circumstances under which dtruistic benefits may legitimately be
counted in a benefit-cost andyss are redtrictive. Moreover, the issue of adding dtruistic benefits to
private WTP arises in the case of virtudly al environmenta programs, not only those that reduce cancer
risks. It isanissuethat should be addressed separately from the estimation of the VSCF.

3.1.2 AdjustingtheVSL for Population Characteristics
3.1.2.1 Income

The white paper correctly notes that the income dadticity of WTP to reduce mortality risksis
positive, based on cross-sectional data. 1t suggests that estimates of V SLs accruing in future years be
adjusted to reflect anticipated income growth, using the range of income eadticities (0.08, 0.40 and
1.0) employed in The Benefits and Costs of the Clean Air Act, 1990-2010. The EEAC agreeswith
this recommendation. It does not agree with the suggestion that the VSL be adjusted upward because
workersin labor market studies earn less, on average, than median earnings of al U. S. workers
(Revesz 1999), because of the sengtivity of making such digtinctions, and because of insufficient
evidence available a present.

3.1.2.2 Attitudes Toward Risk

The white paper argues that workers in wage-risk studies are more willing to incur hedth risks
than the population affected by cancer risk reduction programs, and that the VSL should be adjusted
upward for thisreason. The argument is that workers who place alower vaue on hedth sdf-sdect into
risky jobs and, therefore, require less compensation. The Advisory Committee notes, however, that
there are other factors operating in labor markets that may cause compensating wage differentias to
over state required compensation. Workers saect occupations of different inherent risks based on



both their risk preference and their kill a reducing risk. If workers who are more skilled self-select
into riskier jobs, thiswill counteract the effect noted in the white paper. Unless and until this
relationship is better understood, the EEAC recommends that no adjustment be made to the VSL for
risk averson.

3.1.2.3 Age

The white paper presents empirica evidence on the impact of age on WTP to reduce mortality
risks from studies by Jones-Lee and co-authors (1989 and 1993). The studies show a modest impact
of age on WTP, with WTP increasing up to about age 40 and declining gradually thereafter. Mean
WTP at advanced ages (75 or 80) may, however, be 45 to 50 percent below peak values. The white
paper argues that empirical estimates of the effect of age on WTP are superior to adjusting estimates of
the VSL for remaining life expectancy, aswas done in The Benefits and Costs of the Clean Air Act,
1970-1990. The gpproach taken in that study was to compute the value of agtatisticd life year
(VSLY) and multiply remaining life expectancy by the VSLY. Inferring the vdue of agdidicd life
year, however, requires assumptions about the discount rate and about the time path of expected utility
of consumption. The Committee agrees with the judgement expressed in the white paper that the
theoreticaly appropriate method is to caculate WTP for individuals whose ages correspond to those of
the affected population, and that it is preferable to base these calculations on empirica estimates of
WTP by age. The Committee urges that more research aso be conducted on this topic.

3.1.2.4 Hedlth Status

The white paper correctly states that there islittle evidence to suggest that WTP to reduce risk
of death is affected by current hedth status. That is, there are no published studies that show that
persons with physica limitations or chronic illnesses are willing to pay less to increase their longevity
than persons without these limitations. People with physical limitations appear to adjust to their
conditions, and their WTP to reduce fatd risksis therefore not affected. The EEAC suggests that no
adjustments be made to the VSL to reflect the hedth Status of persons whose cancer risks are reduced,
unless additiona research documents such effects.

3.2 Risk and Demographic Factors

EPA Charge Question 2. Does the white paper present the important risk and
demographic factors that can affect benefit transfer approaches that use VAL estimates
for VSCF?

The implications of heterogeneity in risk and in socioeconomic status (SES) for the practice of
benefit trandfer merit consderable atention. If the digtribution of risk and demographic factorsin a
VSL study sample maich the didtribution of risk and demographic factorsinaVSL policy sample, it is
unnecessary, of course, to be concerned about systematic variation in V SL according to risk



differences or demographic heterogenaty. In that case, point and interva estimates of the VSL found
in the study sample can be trandferred directly to the policy sample (which may be the entire US
population). But, if attributes of the VSL study sample or of the choice scenario which produces the
VSL edimate differ from and ogous features of the policy sample, direct transfer may be inadvisable.

Asapractical matter, interval estimates for VSL in many contexts are uncomfortably broad.
Even the familiar $5.8 million figure is an estimate of the centrd tendency from a sample of two dozen
individud point estimates from a collection of studies. In many cases, the uncertainty in this “basdine’
VSL may swamp any efforts a fine-tuning in the process of adapting VSL estimates when policy-
sample attributes are distributed differently than study-sample attributes.

On page 3 of the EPA white paper, it is noted that mean income in the condtituent VSL study
samples (of mostly middle-aged, blue-collar workers observed to be making wage-risk tradeoffs), is
smilar to mean income in the population. Theimplication is drawn that Snce mean incomes are Smilar
in the two samples, so will be mean WTP. Thiswill be true only if WTP (VSL) isalinear function of
income. If the VSL isanonlinear function of income, then expected value of WTP in the population
will depend upon the distribution of income in that population, not Smply upon mean incomein the
population.?

3.2.1 Heterogeneous Socioeconomic Status

Incorporating variationsin VSL that are related to socioeconomic attributes such as race,
income, gender, and educationa attainment raises difficult mord, ethica, and political issues about
which the Committee is not and cannot bein full agreement.? But policy makers make explicit or
implicit tradeoffs involving these issues dl thetime. In theory, policy makers would be better informed
if they were aware of the nature and magnitude of the heterogeneity in VSL and the Satigtica
ggnificance of these variaions. At present, however, the analyses reported in the economic literature
are not sufficiently refined to assess differences in persond vauations across demographic groups.
Hence, the Committee believes that EPA should not abandon its gpproach — described in its
Guidelines for Preparing Economic Analyses — of usng auniform VSL across populations that
vary in the above socioeconomic attributes.

3.2.2 Missing Attributesin Survey Scenarios

For linear functions f(X), it isindeed true that E[f(X)] = f(E[X]). For nonlinear functions, however, thisis not generally
true. As acommon example, E[X?3 is not equal to (E[X])2. The difference between these quantitiesisthe variance of X,
and will be zero only if X isaconstant, rather than arandom variable.

2One attribute that may be an exception isage, and the relative acceptability of differentiating V SL according to age may
be due to the fact that, ex ante, everyone will belong to each age group over their lifetime.
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Where no actual markets exist that alow researchers to observe revealed choices, stated
choices may be used, where survey subjects are presented with hypothetica choice opportunities and
asked to sdlect from a set of optionsthat differ in their costs and risks. In stated choice scenarios, it is
criticaly important thet dl of the logicaly relevant attributes of each dterndtive in the choice set be fully
specified. If astudy does not eicit consumers assumptions about the levels of unspecified attributes, it
is not possible to test whether these implicit assumptions by respondents are consistent with the
assumptions of the researcher. An example isthefalureto dicit subjects assumptions about latency
periods associated with cancer fataities. The potentid for such omissions to affect willingnessto pay
estimates of the VSCF should be recognized.

3.2.3 Heterogeneity in “Fear and Dread”

In mogt stated choice scenarios that might be used to ascertain cancer risk tradeoffs,
participants would be given varying degrees of (exogenous) information about the nature of the
morbidity and mortdity risksinvolved. However, the degree of fear and dread associated with fatal
cancersisinherently subjective. It isnot possible for aresearcher to convincingly tell someone what
levd of fear and dread they will experience if exposed to a particular objective level of risk. Likewise,
in revedled choice contexts, individuals may possess identica information about the objective risks
embodied in each of their possible choices, but their unobserved and heterogeneous levels of fear and
dread will influence their observed choices.

If the digtribution of fearfulness in the study population is different from the distribution of
fearfulnessin the desired policy population, then failure to assess fear and dread in the study sample
may preclude direct transfer of the estimated VSL from the study to the policy sample. Differing levels
of fear and dread will dso affect the advisability of trandferring VSL estimates across different types of
cancer. If morbidity patterns and treatment options differ across cancers, so are levels of fear and
dreed likely to differ.

3.2.4 Omitted Behavioral Responses

Sometimes differences in ambient levels of pollutants are used directly to explain differencesin
hedlth outcomes across individuas. Thisis because ambient levels are typically what is being regulated,
and policy-makers desire to see how areduction in ambient levels of a pollutant will trandate into
improved hedlth outcomes. WTP for thisimproved health outcome is then considered to be the socid
benefit of the precipitating reduction in ambient levels. It istempting to transfer this benefit of reduced
ambient levelsto a different (policy) sample.

This reduced form relationship ignores intermediate behaviora responsesthat are possible in
many cases. Ambient pollutant levels do not trandate directly into exposures because different
individua activity patterns will lead some people to have greater exposure and someto have less
exposure. It isaso possible for people to undertake conscious avoidance measures to reduce their
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exposures, and the extent of these avoidance measures often depends upon the ambient levels of the
pollutant. In the case of cancers, surviva rates are aso dependent upon stage a presentation for first
trestment, and this may vary acrossindividuas aswell. Evenif the vaue of the eventud datistical lifeis
identica for dl individuds, the relationship between changesin ambient levels and socid benefits may
differ.

3.25 SESand VSCF: EffectsVia“Other Prices,” Not Just “ Preferences’

Many characteristics of cancer incidence are known to differ by socioeconomic status (SES).
WTPto avoid afatd cancer may aso differ sysematicaly by SES. VSCF isthe inverse demand for
avoidance of one unit of satistica fatal cancer. Inverse demand (WTP) depends upon quantity,
income, al other prices, and preferences.

Absent from the white paper is consderation of other prices. Prices faced for other goods
(both substitutes and complements) can be expected to influence WTP for an avoided satisticd fatal
cancer. Some of these other prices differ across socioeconomic groups. For example, the margina
price of doctor vidts can be much higher for households without hedlth insurance.

Some goods may be perceived as substitutes for avoided satistica fata cancer, such as
avoided manutrition, illiteracy, or cardiovascular disease. These goods may have higher effective
margina pricesfor low SES households than for high SES households, often because of geographic
accesshility. Access to good-qudity education may have ahigher margina price for low SES
households.

The epidemiologica literature does not attempt to distinguish between socioeconomic variables
in their role of contributing to different preferences with respect to avoided fatal cancer, and
socioeconomic variables serving as proxies for differences in the effective prices that determine
households opportunity sets. This digtinction is inescapable, however, in economics. Even if there
were no socio-demographic differencesin preferences with respect to fatal cancers, and incomes were
identical, socio-demographic differences could il lead to different WTP for avoided Satistical fatdl
cancer casss, if these differences were correlated with prices of other goods in households
consumption bundles.

3.3 VSCF M easurement

EPA Charge Question 3. Does the white paper accurately describe attemptsin the
economic literature to measure VSCF directly?

The white paper summarizes evidence concerning the value that subjects place on a case of

cancer. Thefirst set of results referenced by EPA were developed by Magat, Viscus, and Huber
(1996) in a study in which subjects consdered a reference lottery. An interesting question is how
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would subjects equate afatd case of lymphoma with an automobile accident death? The median
subject reviewed these outcomes as equivaent. In particular, any given probability of an automobile
accident deeth was equivadent to the same probability of fata lymphoma

The EPA white paper asks whether respondents viewed cancer risks as being equivaent to the
risk of an automobile accident, taking into account the latency period for cancer. The study's subject
were not told whether desths from lymphoma would be contemporaneous with exposure to harm, or
whether instead, they would occur after a period of latency. All but one member of the Committee
believes that it cannot be assumed that respondents took the latency period for cancer into account,
because the character of the tradeoff considered by respondents was not to compare automobile
accident death risks and cancer risk exposures, for which one might assume alatency period, but
rather to compare areas that differed in terms of their automobile accident deaths and their cancer
degthsin any given year.

When designing the survey, the authors were conscious of the latency issue, but thought it
would be difficult for subjects to confront both the latency issue and the vauation task smultaneoudy.
As aresult, subjects were presented with pair-wise comparisons in which they faced different
combinations of risks of cancer and fatal automobile accidents. Moreover, when describing the
consequences of the cancer, an explicit latency period was not indicated. Thus, when making the
comparison, subjects considered combinations of automobile accident desths and fatal cancer degath
rates that would be equivaent from their sandpoint. The question was not to consder automobile
accidents as compared to, for example, risk exposures that would eventualy lead to cancer. Hence, it
isincorrect to assume that respondents necessarily took into account the existence of alatency period.®

In contrast, one member of the Committee questions whether one should attribute to the
subjects of the Magat, Viscus and Huber (1996) study the counterfactual view that carcinogenic degths
would be contemporaneous with exposure to risk as opposed to the factudly accurate view that death
would follow aperiod of latency. The study itself suggests that the subjects believed that there was a
latency period: "Another way to interpret these resultsisthat out of the 100 percent lossin utility that
the median respondent would suffer from contracting termina lymphoma, 58.3 percent of the loss
would be due to the morbidity consequences and 41.7 percent of the loss would be due to death some
timein the future." (p. 1125, emphass added). Similarly, the sudy states. "Consistent with our
results, we would expect that for most people curable lymph cancer [with a 90% survivd rate] would
be a serious disease, but less onerous than certain and immediate death because the probability of dying
iswell below one and desath, if it occurs, is not immediate” (p. 1123, emphasis added).

Because of thisissue, one member on the Committee does not believe that discounting the
cancer vauations obtained in the Magat, Viscus and Huber (1996) study is gppropriate. The mgjority

30ne member of the review panel has abstained from participation in either the majority or minority views expressed in
this and the previous paragraph.
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recognizes that one could certainly hypothesize, as does the EPA white paper, that some respondents
might have assumed that there was a latency period. This possibility cannot be ruled out, dthough the
researchers may have attempted to prevent it in their experimenta design. To resolve thisissue, further
exploration of the valuations for different latency periods might be explored.

A second issue from the same study pertains to the vaue of non-fatd lymphoma In Magat,
Viscud, and Huber (1996), estimates were made of the value of curable cancers, which have a 10
percent chance of death. Through various manipulations, one can caculate the value of the morbidity
component. The authors concluded that the median respondent viewed a non-fatal lymphoma as being
equivaent to a0.417 probability of being hedthy and a 0.583 probability of desth. This caculaion
focuses solely on the morbidity component.

Is there a contradiction implied by these results? The value of a car accident equals the value of
mortality from cancer, but each of these values includes the morbidity component associated with the
alment aswell asthefact that life terminates. 1t should be noted that EPA is correct in interpreting the
resultsin terms of |otteries, but some readers may be confused. To say that the morbidity component
of cancer is equivaent to a 0.583 probability of death in an automobile accident does not imply that, on
some utility metric other than that pertaining to lotteries, one could use such scales. One member on the
Committee is not persuaded by the above argument because the attention of the subjects was not
directed to the morbidity component associated with automobile accidents.

EPA aso draws estimates from Hamilton, Viscus, and Gayer (1999), a study which focuses on
housing price effects of Superfund sites* The dollar estimates of the value of a case of cancer based on
this housing market study are correct. The assumption made in this sudy is that the housing price
estimates reflect knowledge of the risk based on caculations of the risk posed to houses at different
distances from Superfund sites using estimates that in turn are based on EPA remedid investigations
and feasbility sudies. The results yieded the finding that the values of cases of cancer were
comparable to those estimated in the literature for fatdities and for cancer. These estimates did not
adjust for any latency period, and it is not clear what households were cognizant of when reacting to
risks. Many other studies of Superfund sites have indicated that people tend to overreact to the
hazards posed by Superfund Stes. The fact that these estimates are in the generd range of the
esimates for the vaue of life should not, however, lead to the conclusion that the latency period was
irrelevant to people in thinking about risk.

From the standpoint of policy andysis, dl but one member of the Committee believes that the
soundest gpproach that would seem to be judtified until further evidence becomes available isto vaue

4A question arose at the EEA C meeting asto whether thisstudy was peer-reviewed. MIT Pressundertook aformal peer-
review process for this book before publishing it, and the article version of thismaterial isforthcoming in the Review of
Economics and Statistics, which is also peer-reviewed.
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cancer risks as being comparable to fatdities of other kinds and to discount these valuations
appropriaely, taking into account the latency period.

3.4 Consistency Across Assessment Components

New Charge Question 4. Are current methods of estimating cancer cases avoided by
regulations consstent with: (a) fundamentd principles of benefit-cost andys's, and (b) existing
benefit-cost practice for non-cancer hedth effects.

Benefit-cost andysis (BCA) hasthe potentid to be avauable tool in informing policy makers of
the efficiency consequences of regulatory actions. However, BCA will encourage efficiency only if it is
gpplied consgently in dl circumstances (whether to aregulation affecting fire safety in schools, space
travel, cancer risk, or any other regulation). If the benefits of one regulation are assessed based on very
consarvative estimates (yielding unredigticaly high net benefits from a regulation) and those of another
are based on redigtic and accurate estimates (yielding redistic estimates of the net benefits), incorrect
ranking of projects can occur. Thus, condstency in BCA methodology across applicationsis critical.

Fundamentaly, benefit-cost andysis should be based on the most accurate and redlistic
consequences of aregulation that can be predicted at the time of the analyss. Thisappliesto dl BCAS,
whether they relate to reduced cancer mortaity, improved literacy rates, wildlife habitat, or any other
issue. In responding to this charge question, the Committee considered whether the risk assessment
information generdly available provides the gppropriate type of information needed for an accurate and
redigtic benefit-cost analyss of regulations that dter cancer risk.

To conduct an accurate benefit-cost andyss of aregulation that aters cancer and/or non-
cancer hedth risks requires risk assessment information of the following form: (1) the proposed
regulation and associated standard need to be clearly identified; (2) the most accurate and redistic
edimates of the expected change in exposure resulting from the standard, including any potentia
behaviora adjustments (which can increase or decrease exposure) need to be determined; and (3) the
most accurate and redistic estimate of the expected cancer-related consequences resulting from the
change in exposure need to be provided. Again, the estimates of exposure and resulting cancer cases
avoided need to be asredidtic as possble, employing neither particularly conservative nor optimigtic
assumptions.

Stepstwo and three, above, will likely contain Sgnificant uncertainty in the estimates. This
information should be characterized and provided by therisk analyst. Any assumptions that are of
critical importance, as well as the methods employed in the risk assessment, should be documented and
provided to those responsible for performing the benefit-cost assessment. Thus, the process of
performing benefit-cost andys's cannot be easily separated from the risk assessment process.
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Currently, estimates of cancer cases avoided are generated by EPA’s predictive models which
require data on, and assumptions about, both unit risk factors and exposure factors. For most of the
chemicasligted as carcinogens, there are no human data for dl the factors needed to establish a unit
risk, and EPA has had to rely on anima-bioassay tests at high dosagesto develop itsunit risks. Itis
necessary to extrapolate from (&) the cancer responses in animals (rodents) exposed at or near
maximally tolerated dose levels, to (b) humans exposed a much lower levels. In order to do this, EPA
has generdly made a conservative assumption of no threshold and used alinear extrapolation gpproach.
In order to protect public health with a substantid margin of safety, it has extrgpolated the upper 95th%
confidence band of the dose-response data rather than its central tendency. While this conservative
approach may be required for regulatory purposes, it does not provide redistic, best estimates for the
purposes of benefit-cost andyss.

The prediction of cancer cases dso requires estimates of exposure, as well as the exposure-
response relationship discussed above. Heretoo, EPA has relied on conservative dementsin its
exposure modds, for example, assuming continuous emissions from known sources &t their historic or
maxima emission rates, and assuming minimal disspation and/or degradation while moving
downstream. For airborne carcinogens, EPA has assumed that ambient air concentrations are what
people breathe, a very conservative assumption. For some carcinogens, there are indoor sources of
the same carcinogens (from unvented combustion, consumer products, etc.) that dominate total human
inhalation exposure and risk, but these sources are not subject to EPA controls and therefore are not
consdered. For drinking weter, the caculations often assume an unredistically high (upper bound)
ingestion of tap water.

Overdl, using both conservative unit risk factors and exposure modds likely causes the number
of cancer cases predicted in the no-control scenario to be much higher than in redlity. Therefore, the
number of cases prevented by the imposition of controls will o be exaggerated. Thus, current
methods of estimating cancer cases avoided by regulations are not consstent with fundamental
principles of benefit-cost andysis, thet is, they normaly generate upper bound estimates, not centra-
tendency or “best estimates.” This shortcoming has been recognized by the Science Advisory Board's
Advisory Council on Clean Air Act Compliance Andlysis (ACCAACA or the Council) and its
subcommittees. This hasled the SAB and EPA to schedule an expert workshop in June 2000 to
identify: (1) approaches for hazard assessments for selected pollutants that would facilitate benefit
assessments, (2) views on whether it is possible to produce a methodology for developing central
tendencies and digtributions in hazard assessments for hazardous air pollutants for use in benefit
andyses and how this might be done; and (3) how best to identify limitations and uncertainties in both
risk assessment methods and economic models, and suggestions and priorities for a research agendato
address identified gaps in available data and methods needed to conduct such benefit anadyses.

An important exception to the above has been in the area of criteriaair pollutant control

(particulate matter, ozone, carbon monoxide, etc.). For most of the six criteriaair pollutants, there are
relatively rich data bases on human exposure-response (epidemiologica and clinica exposure studies)
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and on area-wide arborne pollutant concentrations (AIRS monitoring data), which might make it
possible for EPA to develop credible (best case) estimates of cases of mortality and morbidity under
control and no-additional control scenarios for the 1970-1990, and for the 1990-2010 periods. For
the non-criteriaar pollutants, however, and for non-cancer causing pollutants in other media, the data
bases available for best-case hedlth risk predictions are not adequate for purposes of consistent BCA.

Avallable risk assessment information on the criteriaar pollutants appear to permit benefit-cost
andyssin amanner that is consstent with fundamenta principles. However, a benefit assessment of
regulations that have both cancer and non-cancer hedlth effects will usudly be naither interndly
consstent nor consistent with BCA’ s fundamentd principles. In short, current cancer risk assessment
methods do not appear to be consistent with the assessment practices for non-cancer hedlth effects, but
the assessment practices for at least some non-cancer hedlth effects do appear to generate estimates
that are consstent with (and thus appropriate for) benefit-cost andyss.

3.5 Morbidity Valuation

New Charge Question 5. In valuing the health benefits of environmental regulation
should mortality be valued separately from morbidity?

Morbidity should be given more serious attention, especialy for cancers that are non-fata, and
for other chronic diseases that cause severe disability and/or dysfunction. The Magat, Viscud, and
Huber (1996) study of non-fata lymphoma demongrates the relatively high morbidity vauation for this
illness. This high vauation may reflect an expectation of diminished longevity and/or qudity of life, a
common expectation for other, debilitating non-cancer diseases that may be related to environmental
exposures, such as Alzheimer’s Disease, Multiple Sclerosis, and Parkinson's Disease.

For fatal cancers, research should evaluate willingness to pay for scenarios that include both
mortality and related morbidity. Magat et d’s study, which offers survey respondents a choice between
risk of an automobile accident and atermind lymphoma, is an example of the kind of information
necessary to value a gatistica cancer fatdity when morbidity is taken into account. The resulting
vauation includes al consequences of cancer. Although there may be avaue of death independent of
morbidity that derives exclusvely from logt years of life, estimation gpproaches that combine mortaity
and morhidity into a sngle willingness to pay vaue can be preferable. Etimating the value jointly does
not require that the vaue of avoiding mortdity conditiona on becomingill isthe same asitsvauein the
absence of illness.

The lack of studies that vaue different types of cancer morbidity (and morbidity for other
diseases that may be rdated to environmenta exposures) presents a difficulty for practical economic
andyssa EPA. A great need exigts for estimates of willingnessto pay to avoid risks of varying forms
of cancer that would be more appropriate for benefits transfer than existing estimates of VSL based on
risks of accidenta deeth.
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3.6 Cancer Versus Non-cancer Effects

New Charge Question 6. Should appropriate (non-cancer) adjustments be applied to all
effects (not just cancer) when we value the risk reductions associated with environmental
regulation?

Aswe have explained above, under some circumstances, the valuations of life obtained from
studies of risks of instantaneous deaths in workplace accidents will not provide meaningful measures of
the benefits of environmentd regulation. Thisis likewise true of some non-carcinogenic environmentd
harms. The same principles should be utilized for both cases, dthough additiona research on such
adjustmentsis needed. See the recommendationsin Section 3.8, below.

3.7 Adaptation

New Charge Question 7. How does adaptation enter the val uation methods proposed by
EPA? Doesit? Shouldit? How is adaptation integrated with risk assessment?

Environmentad risk to human hedth is defined by two dements — the likelihood an unfavorable
event will occur and the severity of the event if redized. People often protect themselves privatdy
from these risks by investing resources in mitigation and adaptation options. People mitigate risk by
taking actions to lower the likelihood that bad states of nature occur, and adapt to risk by changing
production and consumption decisions to reduce the severity of abad sateif it does occur. Both
mitigation and adaptation jointly determine risks and the values people assign to collective risk reduction
strategies proposed by government agencies.

Examples of adgptation include minimizing human environmenta exposure, such as minimizing
time spent outdoors to reduce the inhdation of air pollutants of outdoor origin; exercising outdoors only
in the morning to minimize exposures to the ozone peaks in the afternoon and early evening; venting
cooking fumes and combustion effluents outdoors; and drinking bottled spring water to minimize
ingestion of contaminantsin tep water. People aso adapt by minimizing adverse effects of inhaded or
ingested chemicals by adding antioxidants to food or ingesting appropriate vitamin supplements.

People make changesin diet and lifestyle that can compensate for risks associated with persona risk
factors for cancer and other diseases, such as family history, smoking, blood lipids, exposures a work
or through hobbies and recreation.

Since private citizens have the liberty to adapt of their own accord, a policymaker must
consder these adaptive responses when choosing the optima degree of public mitigation. Otherwise,
policy actionswill be more cogtly than need be, given the risk reductions achieved.

Observed risks are functions of both natural science parameters and economic circumstances
that define people s abilitiesto adgpt. Given the reative margina effectiveness of dternative sdif-
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protection efforts, how people make decisons about risk differs acrossindividuals and Stuations, even
though the naturd phenomena that trigger these efforts gpply equally to everyone. Therefore, ng
risk levels solely in terms of natura science can be mideading — costly self-protection is endogenous
and may vary systematically in the observed risk data. The sources of the systematic variation are
relaive prices, incomes, and other economic (and socid) parameters that influence individuds' self-
protection decisions.

By not explicitly addressing adaptation and peopl€'s private but unobservable skill at reducing
risk privately, VSL estimates based on estimated wage-risk tradeoffsin labor markets could exaggerate
the actua vaue of reduced mortdity risk to workers. To see the potentia for biased VSL estimates for
the population of workersin wage-risk studies, consder the following example. As we discussed
previoudy, workers are heterogeneous in two respects: they have unique risk preferences (i.e., they put
different values on life and hedlth) and they have unique skills to protect themselves, so that they
encounter different risks even if their occupation and job activities are identical. Workers select
occupations of different inherent risks based on both their kill to protect themselves and their risk
preferences. One would expect workers in amore risky occupation to be more skilled or more
tolerant to risk or both.  They need not be equdly skilled or equdly tolerant to risk due to sdlf-
protection, salf-insurance, job stickiness, switching codts, irreversbility, imperfect mohility across
occupations, life cyclein skills, experience, education, and safety.

The VAL islikdy to be sysematicdly biased upward, because of worker heterogeneity in both
skill and risk preference. A worker’s unobserved skill to privately reduce his own risk affects the
vaue of risk reduction. The reason for thisisthat the marginal worker is not randomly selected. Rather
he is the person among those in the occupation who demands the highest compensation for hisrisk in
the job. Reldive to other workers, the margina person has either higher risk or lower tolerance to risk
or both. Thisimplies that when the marginal worker’s wage differentia is divided by the Satigtica
risk in the occupation, which measures the average risk of dl the workers in the occupation, the
resulting VSL estimate is biased. The VSL edtimateis most likely upwardly biased because the highest
required wage differential among the workersis divided by their average risk. Alternaively, it might be
the case that such observed tradeoffs could understate the vaue of life for those people who found
these hightrisk jobs too hazardous to work in them at dl if they have rdatively low skill and/or high
vaue of life. Inany event, there are currently no empirical estimates available of these effects.

3.8 Valuation Improvementsin the Short Run
New Charge Question 8. What advice can the EEAC provide to EPA of ways to
improve, in the short term, the information the Agency develops and uses regarding

economic valuation of fatal cancer risk reductions?

Edtimates of the value of gatigticd life (VL) derived from wage-risk tradeoff studies should
not be taken as accurate estimates of the value of reducing the risk of fatd cancers because of
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differences in both the nature of the risks being valued and in the socio-economic characterigtics of the
affected populations. However, in the judgment of al but one member of the Committee, there is not at
present a sufficient theoretica and empirica basis for making most of the Agency’ s suggested
quantitative adjustments to the wage-risk based VSL to account for these two types of differences.
More research is needed, and the Science Advisory Board could conceivably play avaduable role by
helping the Agency articulate critical research gaps for the broader research community. Inthe
meantime, we recommend that the Agency continue to use awage-risk based VSL asits primary
esimate. Any gppropriate adjustments that are made for timing and income growth (see Section 3.1)
should be part of the Agency’s main anadyss while any other proposed adjustments should be
accounted for in sengtivity anayses to show how results would change if the VSL were adjusted for
some of the mgor differencesin the characterigtics of the risk and of the affected populations.
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APPENDIX A

Draft Chargeto Science Advisory Board - Environmental Economics Advisory Committee on
Valuation of Fatal Cancer Risks

February 3, 2000

The Science Advisory Board—Environmental Economics Advisory Committee (SAB-EEAC)
review of the draft Guidelines for Preparing Economic Analyses (Guidelines) helped the Agency to
identify valid and sound economic procedures to use when conducting benefit-cost analyses of
environmental policies. Both the Guidelines and the SAB-EEAC review (EPA-SAB-EEAC-99-020,
dated September 1999) recognize that economic theory will evolve and new empirica literature will be
forthcoming that may necessitate revisiting the anaytic procedures contained in the Guidelines. There
may also be situations where the Guidelines do not provide sufficient detail to respond to analytic
questions whose answers have broad implications for the conduct of economic analysis at the EPA. Both
circumstances have recently arisen, making it necessary for the Agency to submit for SAB-EEAC review
a document that examines the “benefit transfer” issues that arise when using the value of statistical life
(VSL) literature that is based on accidenta risks to estimate the economic benefits of environmental
policies that reduce fatal cancer risks.

The Guidelines provide information and guidance on the vauation of reduced mortality risks
(Chapter 7, pp. 37-43). The Agency Guidelines conclude - and we understand the SAB-EEAC to have
concurred in their review on this subject - that one practical and well-supported means to value changes
in mortality risksisto use the Vaue of a Statistical Life (VSL) approach. Further, in response to the
SAB-EEAC review, the Guidelines describe a number of important factors to consider in applying
benefit transfer approaches using VSL estimates from the empirical literature on wage-risk tradeoffs.
Recognizing that this is an important benefit category, the Agency Guidelines stated that the EPA would
“continue to conduct annual reviews of the risk valuation literature” and “reconsider and revise the
recommendations in these guidelines accordingly.” Furthermore, the EPA would “seek advice from the
Science Advisory Board as guidance recommendations are revised.”

The Agency needs to return to the SAB-EEAC and obtain additiona counsel on this subject.
Some economists within the government have suggested some particular approaches to dealing with the
benefit-transfer issues. Since the Guidelines were drafted, a few relevant articles have been published
that examine benefit transfer issues surrounding the use of VSL estimates when there is a passage of
time (or latency period) between the pollution exposure and harm, or when fatal cancer risks are
involved. The importance of these issues was articulated in a recently proposed regulation to reduce
human health risks from radon in drinking water. The proposed rule estimated the number of reduced
fatal cancers resulting from different regulatory options. The Agency presented information on the
economic values for the reductionsin fatal cancer risks, along with other quantified benefits. A brief
discussion of some of the benefit transfer issues involved in this estimation was published in the preamble
to the proposed rule for setting standards for exposure to radon from drinking water sources (Federal
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Register, November 2, 1999 volume 64, Number 211, pages 59245-59378). Quoting from the Federal
Register notice requesting SAB review:

“Latency is one of a number of adjustments or factors that are related to an evaluation
of potential benefits associated with this rule, how those benefits are ca culated, and
when those economic benefits occur. Other factors which may influence the estimate of
economic benefits associated with avoided cancer fatalities include (1) a possible “cancer
premium” (i.e., the additional value or sum that people may be willing to pay to avoid the
experiences of dread, pain and suffering, and diminished quality of life associated with
cancer-related illness and ultimate fatality); (2) the willingness of people to pay more over
time to avoid mortality risk as their income rises; (3) a possible premium for accepting
involuntary risks as opposed to voluntary assumed risks; (4) the greater risk aversion of
the genera population compared to the workers in the wage-risk valuation studies; (5)
“dtruism” or the willingness of people to pay more to reduce risk in other sectors of the
population; and (6) a consideration of hedlth status and life years remaining at the time of
premature mortality. Use of certain of these factors may significantly increase the
present value estimate. EPA therefore believes that adjustments should be considered
simultaneously. The Agency also believes that there is currently neither a clear consensus
among economists about how to smultaneously analyze each of these adjustments nor is
there adequate empirical data to support definitive quantitative estimates for al potentialy
sgnificant adjustment factors. As aresult, the primary estimates of economic benefits
presented in the analysis of this rule rely on the unadjusted $5.8 million estimate.
However, EPA solicits comment on whether and how to conduct these potential
adjustments to economic benefits estimates together with any rationale or supporting data
commenters wish to offer. Because of the complexity of these issues, EPA will ask the
Science Advisory Board (SAB) to conduct areview of these benefits transfer issues
associated with economic valuation of adjustments in mortality risks. In its analysis of the
fina rule, EPA will attempt to develop and present an analysis and estimate of the latency
structure and associated benefits transfer issues outlined previously consistent with the
recommendations of the SAB and subject to resolution of any technica limitations of the
data and models.” (page 59326)

In the process of responding to reviews prepared during deliberations on the proposed radon rule,
the Agency found that the Guidelines lack sufficient detail on how to fully evaluate and characterize the
different risk attributes that are central to a complete understanding of the benefit-cost implications of this
rule. For example, time can pass between the point of initial exposure to a carcinogen, the biological
manifestation or onset of cancer in the body, the medical diagnosis of cancer, and death caused by the
cancer. During development of policies affecting cancer risks, suggestions have been made to discount
the VSL estimate (i.e., $5.8 million recommended in the Guidelines) to account for latencies, or the delay
in time between reduced exposure and when the cancer death would have occurred absent the exposure
reduction.

A-2



Others argued that a suitable approach for valuing benefits from reduced cancer risks must
consider smultaneoudly all of the benefit transfer factors related to valuing cancer risks to ensure a
careful and full treatment of benefits. Thereis evidence in the economics literature regarding many such
factors (e.g., potential premiums ascribed to cancer risk reductions due to a higher willingness to pay to
avoid the dread, pain and suffering, morbidity effects, and other features of cancer endpoints) that may
suggest introducing upward adjustments factors which offset any potential downward adjustments caused
by accounting for cancer latency. In addition, proponents argue that adjustments for the age of
population at risk, income, dtruism and other risk characteritics (e.g., controllability, voluntariness) can all
have some potentia influence on the value of a statistical cancer fatality (V SCF) and therefore need to be
reflected in the quantitative benefit assessment.

While developing the primary benefit estimates for reduced fatal cancer risks in the proposed
radon rule, questions arose regarding the implementation of adjustments for some factors, but not others.
For example, would it ever be appropriate to adjust only for latency periods, and not other factors, in the
valuation of reduced cancer deaths? To help answer this and related questions regarding the vauation of
cancer risks, the Agency seeks the SAB-EEAC’s counsel. We further ask that your guidance reflect the
typica uncertainties facing EPA economists, including those surrounding the underlying risk assessments,
the prediction (or lack thereof) of latency periods for cancers, and the risk characteristics associated with
the VSL approach.

Therefore, the Agency proposes to seek review of a “white paper” and list of charge questions
by the SAB-EEAC on the valuation and benefit transfer practices arising in the calculation of the
economic benefits of reduced fatal cancer risks. The Agency seeks SAB-EEAC review of the treatment
and presentation of quantitative and qualitative information for these types of benefits. Numeric case
studies are included in the white paper, to both identify and present prospective approaches to address
these issues. The results of the SAB-EEAC review of this document, and responses to the specific
charge questions, will be considered by the Agency during future revisions to the Guidelines, consistent
with the Agency’s commitment to credible and consistent economic analysis in support of the policy
making process.

Charge Questions:

As the Committee considers the charge questions, it is asked to keep in mind the differing
Stuations relating to differing degrees of data availability or uncertainty in key parameters.

1 Does the white paper accurately describe the empirical economic literature relevant to the benefit
transfer issues that ensue when using the VSL literature to estimate the V SCF in a benefit-cost
anaysis?

2. Does the white paper present the important risk and demographic factors that can affect benefit

transfer approaches that use VSL estimates for VSCF?
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Does the white paper accurately describe attempts in the economic literature to measure VSCF
directly?

There are two numeric case studies of environmental cancer risks devel oped for the white paper.
Each presents risk assessment information that forms the basis for quantifying the number of
statistical cancer fatalities that will be reduced as a consequence of a hypothetical proposed
environmental policy. The case studies are then used to illustrate the outcome of using direct
measures of the VSCF and benefit transfer adjustments to VSL estimates in order to calculate
the VSCF.

a Which of the vauation approaches applied to the case study designated as ALPHA are
valid to use? Does this case study omit any credible aternative protocols for valuing
reductions in fatal cancer risks for benefit-cost analyses of environmental programs?

b. Which of the valuation approaches applied to the case study designated as OMEGA are
valid to use? Does this case study omit any credible aternative protocols for valuing
reductions in fatal cancer risks for benefit-cost analyses of environmental programs?

Which economic methods illustrated with the case studies, or additiona methods identified by the
Committee under charge questions 4.a and 4.b, serve as credible protocols for the Agency to use
in representing quantitative data, qualitative information, and sengtivity analyses for the economic
value of reduced fatal cancer risks reported in benefit-cost analyses?
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